Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.008 Å; R factor = 0.053; wR factor = 0.148; data-to-parameter ratio = 15.6.
In the title complex, [Ru(C 10 H 8 N 2 ) 2 (C 5 H 6 N 2 ) 2 ](PF 6 ) 2 ÁCH 3 CN, the Ru II atom is bonded to two -diimine ligands, viz. 2,2 0 -bipyridine, in a cis configuration and to two 4-aminopyridine (4Apy) ligands in the expected distorted octahedral configuration. The compound is isostructural with [Ru(C 10 H 8 N 2 ) 2 -(C 5 H 6 N 2 ) 2 ](ClO 4 ) 2 ÁCH 3 CN [Duan et al. (1999) . J. Coord. Chem. 46, [301] [302] [303] [304] [305] [306] [307] [308] [309] [310] [311] [312] and both structures are stabilized by classical hydrogen bonds between 4Apy ligands as donors and counter-ions and acetonitrile solvent molecules as acceptors. Indeed, N-HÁ Á ÁF interactions give rise to an intermolecularly locked assembly of two centrosymmetric complex molecules and two PF 6 À counter-ions, which can be considered as the building units of both crystal architectures. The building blocks are connected to one another through hydrogen bonds between 4Apy and the connecting pieces made up of two centrosymmetric motifs with PF 6 À ions and acetonitrile molecules, giving rise to ribbons running parallel to [011] . 2 1 -Screw-axis-related complex molecules and PF 6 À counterions alternate in helical chains formed along the a axis by means of these contacts.
Related literature
For compounds with similar properties, see : Stoyanov et al. (2002) ; Duan et al. (1999) ; Salassa et al. (2009) . For use of 4Apy, see : Sinha & Shrivastava (2012) . For the synthesis of the starting materials, see: Bonneson et al. (1983) .
Experimental
Crystal data [Ru(C 10 Table 1 Hydrogen-bond geometry (Å , ). The structure cis-bis(4-Aminopyridine)-bis(2,2′-bipyridine)-ruthenium(II) diperchlorate acetonitrile solvate (Duan et al., 1999) have been reported previously. We present herein the crystal structure of the compound (I) with the hexafluorophosphate counterions.
Asymmetric units of complex (I) is shown in Fig. 1 and each Ru atom is coordinated to six nitrogen atoms from four ligand molecules. The compound (I) crystallizes in the noncentrosymmetric orthorhombic space group P2 1 cn, with one Ru(II) atom, two 2,2-bipyridine (bpy) ligands, two 4-aminopyridine (4Apy) and two PF 6 -counterions in the asymmetric unit. The complex (I) is also present with one acetonitrile molecule in its asymmetric unit. Both compounds (I) and [Ru(C 10 Duan et al., 1999] are isostructural: they crystallize in the centrosymmetric triclinic space group with very similar cell parameters and crystal packing features. Their crystal assemblies are stabilized by van der Waals interactions and classical hydrogen bonds whose NH 2 groups of both 4Apy ligands are donors to either fluorine atoms (or oxygens of perchlorate in the antecedent isostructure) of the counterion or nitrogen one of acetonitrile solvent (Fig. 2) . Indeed, four N-H···F interactions give rise to an intermolecularly-locked assembly of two centrosymmetric complex molecules and two PF 6 counterions ( Fig. 2) . Two of them are related by a centrosymmetry to two independent ones, namely, the N4-H4A···F4 and N4A-H4A1···F5 contacts. These contacts involve both 4Apy moieties of (I) and one of the two crystallographically independent PF 6 units. Such an assembly can be considered as the building unit of both crystal architectures of (I) and the perchlorate analogue. However, in the former two oxygens of one perchlorate unit, which has occupancy sites of some oxygen atoms disordered over two positions, substitute for F4 and F5 fluorine atoms of (I). It is important to observe such a disorder as that reported for the perchlorate analogue can be related to this packing feature described above. In (I), the F4-P1-F5 angle is 89.7 (7)°, bonding donation from both complex units of the centrosymmetric assembly to the other crystallographically independent PF 6 fragment and to the acetonitrile solvent through the N4-H4B···F6A and N4A-H4A2···N1S contacts, respectively.
In addition, there is a non-classical hydrogen bonding between this PF 6 counterion and the solvent molecule through the C2S-H1S···F6A contact. In fact, two centrosymmetric motifs made up of hydrogen-bonded PF 6 and acetonitrile molecules can be understood as the connecting pieces between the building units, giving rise to infinite one-dimensional ribbons running parallel to the [011] direction. Geometric parameters of the classical hydrogen bonding interactions are shown in Table 1 .
The complex shows the Ru atom bonded to two bpy ligands in a cis configuration with the two 4Apy ligands in the expected distorted-octahedral fashion. The trans N-Ru-N angles (mean values of 175 (1) 
The compound (I) was synthesized from the corresponding aquo-complex (Bonneson et al., 1983) cis- [Ru(α-di- , 38.84, N, 12.08; H, 3.48; found: C, 38.70; N, 11.80; H, 3.54 .
Refinement
The H atoms were located from the difference Fourier synthesis and refined using the riding model on their parent atoms with C-H = 0.93 Å for aromatic moieties or 0.96 Å for methyl group of acetonitrile, N-H = 0.86 Å and U iso (H) = 1.2U eq for phenyl and amine H atoms or 1.5U eq for methyl ones.
Computing details
Data collection: COLLECT (Nonius, 2000) ; cell refinement: SCALEPACK (Otwinowski & Minor, 1997) ; data reduction:
DENZO and SCALEPACK (Otwinowski & Minor, 1997 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: WinGX (Farrugia, 2012 ORTEP-3 drawing of (I). Ellipsoids for non-H atoms are drawn at the 30% probability level.
Figure 2
The crystal packing of (I). In this figure, three building units of (I) 
